Localization of tissue plasminogen activator mRNA in the developing rat cerebellum and effects of inhibiting tissue plasminogen activator on granule cell migration.
Tissue plasminogen activator (tPA) mRNA was localized in the developing cerebellum and the potential role of tPA in migration of cerebellar granule cells was investigated. Proteolytic assays and Northern blots showed little variation in levels of tPA proteolytic activity or tPA mRNA expression in the developing cerebellum. The distribution of cerebellar tPA mRNA at different ages was visualized by in situ hybridization histochemistry. At postnatal day 7 (P7), most labeled cells were in the internal granule layer or developing white matter, and very few if any premigratory granule cells contained tPA mRNA. Although the molecular layer contained labeled cells at all ages, cell counts indicated that a greater percentage of cells in the molecular layer contained tPA mRNA during adulthood than during the period of granule cell migration. The most striking change in tPA mRNA expression was in Purkinje neurons, most of which began to express tPA mRNA between P7 and P14. The potential role of tPA in granule cell migration was investigated by performing migration assays in cerebellar slice explants in the presence or absence of protease inhibitors. The presence of inhibitors did not affect the distance that granule cells migrated. Data in the present study do not support a role for tPA in granule neuron migration; however, they do indicate that tPA is both spatially and temporally regulated during cerebellar development. Possible functions of tPA in the cerebellum are discussed.